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Let y= f(x
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Operating (D +«) for both sides
(D+a)y=f(x)
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Integrating

ey = [ (x)dx
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(D*+5D +6)y = x°€* d_ D
dx

Auxiliary equation A>+51+6=0 = A=-2 or 1=-3
. Complementary function y, = Ae**+ Be™>* where A and B are arbitrary constants.



Particular integral
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. The general Solutionis

3X

y=hAe” +Be” + € (450% —330x+91)
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Y 7Y 15y - 35n5x
dx dx
(D*-7D-12)y=3Sin5x where d_p
dx

Auxiliary equation A°—71-12=0=>A=-3a A=4
. Complementary function y, = Ae™>* + Be™ Where A,B are arbitrary constants.
Particular integral
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y =3 =37 SnBx+—2 Cosbx
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The general solution is

y=Ae ¥ +Be¥ + % (—37Cosbx+53n5x)
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The equation (2) is operated by (D -1)
(D-1)(D+1)y—-(D-1)x=(D-1)e" = 4e*" — "
(D2-1)y—(D-Dx=36"..... €)

M+ (D*-1Dy-3y=€+3e"
(D?-4)y=¢"+3e"

Auxiliary equation A =42
.. Complementary function y, = Ae* + Be™
Particular integral
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General solutionis
1 4
=Ae” +Be? +=(e" —=¢
y 4( 3 )

Operating equation (1) by (D +1)
(D> -)x-3(D+1Dy=(D+De€ .............. (4)
3x(2) 3(D+1y-3x=3e"......... (5)
(5)+(4) (D*-4)x=2€ +3e"

Complementary function
y, = Ae” + Be™

Particular integral
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The general solution

y, = Ae” +Be* + %(Se“t —8¢)
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%+ 2%+5y= 58CosK—4SnX
X X

Given that
y; = ACosx+ BSnx

—T = _ASnx+ BCosx

2
d )gT = —ACosx— BSinx
dx

—ACosx— BSnx+ 2(— ASnx+ BCosx) + 5( ACosx + BSnx) = 58Cosx — 4Snx
Equating the coefficients of Cosx

-A+2B+5A=58
2B+4A=58
B+2A=29.............. @

Equating the coefficients of Sinx
~B-2A+5B=-4

D+(2)5B=25 ..B=5 .. A=12

.y, =12Cosx+ 53 nx

Auxiliary equation 2> +21+5=0 = A=-1+2i
Complementary function

y, =€ (A'Cos2x+ B'Sin2x) Where A, B are arbitrary constants.
The general solution

y =€ ( A'Cos2x+ B'Sin2x) +12Cosx+ 55 nx



31

2 2
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xd Z+ 2(x+l)ﬂ+(5x+ 2)y =58Cosx—4Snx
dx dx

2
(x dy +2ﬂj+ 2(xﬂ+ y)+5xy: 58Cosx—4Snx

ax*  dx dx
2
d_f+ 2% | 5, 58CoSK— 4Sinx
dx dx
Using 2.2

Z =e*( A'Cos2x+ B'Sn2x)+12Cosx+ 55 nx
xy = € ( ACos2x+ B'Sin2x)+12Cosx+53nx

yzle’x(A'C032x+ B'S’n2x)+E ECosx+£Sinx
X x \ 13 13

y= %e‘x (A'Cos2x+ B'Sn2x) + 1—3( SinxCosc + CosxSine)

y= 1o (A'Cos2x+ B'Sn2x) 2B S n(x+ tanl%j
X X
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XZ

2
W gger W %T =16ae™
dx dx

16a€e™ + dae™ = 20e™

e”*20 ..20a ..a=1

Ly, =6

Auxiliary equation 1°+4=0 = A1==2i

. Complementary function y, = A Cos2x+ B3n2x



3.2 ..Thegenera solutionis y=(ACos2x+ BSn2x)+e"

3.3
Given that
Z=xy
%:3x2y+ x?’ﬂ
dx dx
2 2
d—22:6xy+3x2ﬂ+3x2ﬂ+ x3d—¥
dx dx dx dx
d’z  ,d% 2 dy
— =X —5+6X"—+6
dx? dx? ax Y
2
x3d—¥+6x2ﬂ+ 2x(2x* +3) y = 20e™
dx dx

2
[x3 %4‘ 6Xx° % + 6xy] +4x%y = 20e™

2

%+ 47 =20e™ . Z =(ACos2x+ BSian)+ e
X

~. X’y = ( ACos2x+ BSn2x) + *

Sy= is( ACos2x+ BSin2x) + ige4X
X X
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4.1

L(f(x)=F(S)= J.e‘s‘f (x)dx for se C is defined as the Laplace Trasformation of f :[0,00) » C
0

411

0 ifO<x<?2
f(x) =
() {\’:’»x2 if 2<x

0 2 0 0
L(f(x)=] f(e~dx= [0e>dx+ [3x’e~dx = [3x’e dx
0 0 2 2
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f(x)= SHSX:1(3SHX—SH3X)

L(f(x) :T 3Snx— Sn3x) ‘Sxdx_—ISinxe‘s"dx——J.Sn3xe Sdx
3 1| e¥ i
L(f( ))_Z{—l(—sSinx—Cosx)}—ZLz+9(—59n x—3€os3x)}
_3e —sX ®
L(f(x)= { e 1)(sSinx+Cosx)+m(sSinx—SCosx)l
L(f()= -3Cosx  Cosx 3( 1 3)
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4.2

L(f(x))=F(s)= Te‘s‘f (x)dx

L(e™f (%)= ]Oe-sxeax f (X)dx = Te*s-g) f (X)dx = F(s-9)

1)
2s+3 2(s+2)-1 2(s+2) 1
F(s)=— = 2,22 2, a2 2, 2
S +4s+13 (s+2)°+3 (s+2)°+3 (s+2)°+3
3
L(Sn3x) = eSn3x)= ———
( ) ( ) (s+2)%+3F
S+2
L(Cos3x) = then L(e*Cos3x)=—F——
( )= (e )= (s+2°+3F

s +3
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F(9)= SZ+24
(s+D(s°+2)
S+4 A , Bs+c
s+1 s+l s°+2
s*+4=A(S*+2)+(Bs+C)(s+1)

s=—1 3A=5 . A=>
3

1=A+B - B=1-2-22
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3S+1 S°+2 S*+2

L1 St4 5|_-1( 1)_2L_1 S 2 ., N2

(S+1)(SP+4) 3 | S+1

(2 2 Sy

=g ‘X—§Cosﬁx+§8in\/§x



5.
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Taking the Laplace transformation

S?Y(s) - Y(0) - y (0)—6(SY(S) - ¥(0))+aY(S) = L (x"e™)
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x(0)=—-1 y(0)=0
o _ 6Xx—3y+8¢

dt

dy_ 2X+ Yy +4€

dt

Let L(y() =y L(x(t))=X

Taking the Laplace transformation

SX — X(0) = 6X —3Y +8——
S-1
(S—e)X+3y=—> 1.9 M
S-1 = s-1

1
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y(0) 51

From (1) X+ Y=——————— . (A
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Taking inverse Laplace transformation
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A=-2
B=1

Taking inverse |aplace transformation

X(t) = —2L‘1(ij + L‘l(ij =-2¢ +¢e"
S-1 S-4

X(t) =e* - 2¢
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